Introduction {#j_helm-2018-0039_s_002}
============

Intestinal parasites are widely distributed around the world with and infestation rates varying depending on the country of residence and the age of the exposed subjects ([@j_helm-2018-0039_ref_009]; [@j_helm-2018-0039_ref_006]). Globally, more than 3.5 billion people are infected by intestinal parasites, including soil-transmitted helminthes, such as *Ascaris lumbricoides*, *Trichuris trichiura*, hookworm, and protozoa such as *Giardia intestinalis* and *Entamoeba* spp. ([@j_helm-2018-0039_ref_008]; [@j_helm-2018-0039_ref_009]). Higher prevalence rates of intestinal parasitic infections have been recorded in developing countries, which are considered endemic for most of these parasitic infections. Indeed, poverty, lack of access to clean water, poor hygiene, malnutrition, and hot and humid climate are the most common risk factors for the widespread of intestinal parasites ([@j_helm-2018-0039_ref_008]). In particular, over 800 million preschool-and school-age children live in areas where parasite prevalence and transmission are elevated ([@j_helm-2018-0039_ref_007]; [@j_helm-2018-0039_ref_018]) and their yet not fully developed immune system makes them more susceptible to parasitic infections ([@j_helm-2018-0039_ref_007]; [@j_helm-2018-0039_ref_018]). Before the year 2000, Italy was considered an endemic area for numerous parasites (e.g. *Entamoeba* spp.*, G. duodenalis*, *Dientamoeba fragilis*, *T. trichiura*, *Strongyloides stercoralis*, *Ancylostoma duodenale*, *A. lumbricoides*, *Hymenolepis nana*, *Taenia* spp, *Echinococcus granu losus*, and *Enterobius vermicularis*) ([@j_helm-2018-0039_ref_004]). Currently, in Italy, the infection rates due to parasites are low, even though only limited epidemiological data have been collected. Crotti et al. (2013) showed that the most common intestinal parasites identified in Italy between 2005 and 2008 were *S. stercolaris* and *E. vermicularis*, among heltminthes, and *G. intestinalis* and *Entamoeba* spp., among protozoa. In endemic countries, intestinal parasitosis represents a social and economic burden ([@j_helm-2018-0039_ref_001]; [@j_helm-2018-0039_ref_009]), while in industrialized countries the major groups at risk of parasitosis are immigrants and nomad populations ([@j_helm-2018-0039_ref_009]; [@j_helm-2018-0039_ref_003]). Depending on the parasite, transmission can occur via direct person-to-person contact or because of contact with a contaminated source (i.e. food, water, soil) ([@j_helm-2018-0039_ref_008]; [@j_helm-2018-0039_ref_014]; [@j_helm-2018-0039_ref_006]). Co-infection with two or more parasites is accidental and is associated with increased risk of morbidity, higher mortality rates and susceptibility to other infections ([@j_helm-2018-0039_ref_015]; [@j_helm-2018-0039_ref_006]). In children, parasitic infestations can be responsible for malabsorption, leading to growth and cognitive development retardation ([@j_helm-2018-0039_ref_009]). Pre-school and school age children thus present higher risk of worse health outcomes due to polyparasite infestations, compared to monoparasitosis ([@j_helm-2018-0039_ref_015]). The aim of this case report was to show that poor socio-economic conditions and living in disadvantageous conditions of immigrants can significantly compromise health status also in developed countries, and the efforts to improve hygienic conditions and sanitation can decrease the vulnerability, in particularly of children, to parasitic infestations.

Ethical Approval and/or Informed Consent {#j_helm-2018-0039_s_003}
========================================

Informed consent has been obtained from all individuals included in the study.

Case presentation {#j_helm-2018-0039_s_004}
=================

On June 21^th^, 2018, the urine sample from an outpatient nine-month-old female was received at the laboratory of Desio Hospital (Lombardy, Italy). The child was born in Italy from Pakistani parents arrived in Italy a few months before, had a medical history of growth retardation without the diagnosis of other diseases. The urine sample, contaminated with fecal matter, was analysed by microscopy. The analysis revealed the presence of *E. vermi cularis* eggs ([Fig. 1A)](#j_helm-2018-0039_fig_001){ref-type="fig"} and *Entamoeba coli* cysts ([Fig. 1B)](#j_helm-2018-0039_fig_001){ref-type="fig"} Surprisingly, the analysis of the urinary sediment revealed also the presence of an organism similar to mites ([Fig. 1C)](#j_helm-2018-0039_fig_001){ref-type="fig"} However, after cutaneous examination, skin lesions indicating the invasion of ectoparasites were not reported. There was no eosinophilia in the peripheral blood, and bacteriological urine test was not required. The child was receiving artificial milk. Although parents and pediatrician were promptly informed about parasitic infestations, a fecal specimen of the patient was obtained only two weeks after the first examination. On July 6^th^, three stool samples preserved in the Universal Fixative solution (UNIFIX®, Medical Chemical Corporation, Torrance, CA) were sent to the Microbiology laboratory, and, after concentration, examined for ova and parasite (O and P). The presence of cysts of the protozoan *E. coli* ([Fig. 1D)](#j_helm-2018-0039_fig_001){ref-type="fig"} and eggs of the nematode *E. vermicularis* ([Fig. 1E)](#j_helm-2018-0039_fig_001){ref-type="fig"} was confirmed. Additionally, hookworm eggs measuring 55 -- 60 μm in length and 35 -- 40 μm in width were also observed ([Fig. 1F)](#j_helm-2018-0039_fig_001){ref-type="fig"} Collectively, the patient presented a co-infection with three parasites: two helminthes and a protozoan. No parasites were found in the stool samples obtained from the parents. Mebendazole (100 mg once a day for three days, repetition of the regimen one week later) associated with trimethoprim and sulfamethoxazole (100 mg + 800 mg for 15 days) were immediately started and, 15 and 30 days after the treatment, microscopic stool re-examination revealed no parasitic ova or cysts.

![Urine sediment analysis: (**A**) Cyst of *Entamoeba coli*; (**B**) Egg of *Enterobius vermicularis*; (**C**) Organism similar to mites. Microscopic stool examination: (**D**) Cyst of *Entamoeba coli*; (**E**) Egg of *Enterobius vermicularis*; (**F**) Egg of hookworm.](helm-56-053-g001){#j_helm-2018-0039_fig_001}

Discussion {#j_helm-2018-0039_s_005}
==========

The risk for parasitic infections, at both individual and community level, is associated with a complex and multivariate group of demographic, biological, social, environmental and behavioral factors. In endemic countries, poor hygienic conditions represent the most important risk factor for the diffusion and acquisition of intestinal parasitic infections ([@j_helm-2018-0039_ref_008]; [@j_helm-2018-0039_ref_014]; [@j_helm-2018-0039_ref_006]). Repeated infections with the same or different parasites are a common occurrence, and the simultaneous infection with multiple organisms can occur. In particular, polyparasitism increases morbidity and susceptibility to other infections ([@j_helm-2018-0039_ref_009]; [@j_helm-2018-0039_ref_014]; [@j_helm-2018-0039_ref_006]; [@j_helm-2018-0039_ref_017]). The expansions in people travelling and immigration has contributed to increase the number of cases reported outside endemic areas ([@j_helm-2018-0039_ref_009]; [@j_helm-2018-0039_ref_003]; [@j_helm-2018-0039_ref_017]). In several areas considered non-endemic, such as Europe, USA, Gulf States, migration from developing countries contributed to an increased number of para site infections ([@j_helm-2018-0039_ref_002]; [@j_helm-2018-0039_ref_011], 2015b).

In Italy, among the immigrant communities coming from Eastern Europe, Africa, Asia, and Central and South-America, the prevalence of intestinal parasite was 2.6 times higher than that of non-immigrant groups ([@j_helm-2018-0039_ref_010]). In particular, [@j_helm-2018-0039_ref_009] observed that, among children aged between 0 and 15 years of European, African, Asian, and South-American origin, 15 % were infected by parasites, and prevalence rate increases when they live in shacks or if poor sanitary conditions persist, even after a longer stay in Italy.

The case here presented underlies that the simultaneous parasitic infections can also occur in immigrant children from zero to one-year old, especially during weaning, when the immune system is yet immature ([@j_helm-2018-0039_ref_013]). It is very difficult to demonstrate if those infections were acquired locally or were imported, however, *Enterobius vermicularis* and *Entamoeba* spp. are two of the most common parasites detected in Italy (Crotti et al., 2013). In Pakistan, the commonest intestinal parasitic infestations are due to *Ascaris lumbricoides*, *Giardia intestinalis*, *Entamoeba* spp., and in minor prevalence to *Enterobius vermicularis* and hookworms ([@j_helm-2018-0039_ref_016]). However, a close relationship between socio-economic conditions and parasitism exists. The presence of organism similar to mites, hookworm and *E. vermicularis* eggs, and cysts of *Entamoeba* spp. confirms that poor sanitary and environmental hygiene can favor contamination and interpersonal parasites transmission, even in developed countries. In fact, the transmission of hookworm and *E. vermicularis* can either occur through contaminated soil or via fecal-oral route, while *Entamoeba* spp. can be acquired through contaminated food and water. Moreover, malnutrition leads children to grow at rates below normal values, making them more vulnerable to infections with one or more parasites, although this possible association is still under debate ([@j_helm-2018-0039_ref_009]; [@j_helm-2018-0039_ref_014]; [@j_helm-2018-0039_ref_006]).

Conclusion {#j_helm-2018-0039_s_006}
==========

Improving socio-economic conditions could be useful to safeguard people, particularly children, from parasitic infections. Although difficult to perform, mass or periodic stool examinations in endemic areas as well as among high-risk groups in industrialized countries could be helpful to achieve an early diagnosis and reduction in transmission. Improving health education, environmental and personal hygiene, and nutrition quality appear as preventive measures that could contribute to control the risk of parasite transmission and infection. Finally, any reported case of intestinal parasite infestations in children enhance the knowledge on epidemiology, persistence and risk factors.
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